Ann Thorac Cardiovasc Surg 2017; 23: [31] [32] [33] [34] [35] Online June 16, 2016 doi: 10.5761/atcs.cr. partly solid nodule in the right upper lobe, measuring 2.5 cm in diameter. There was no evidence of enlargement of the lymph nodes. We could not detect any distant metastasis by systemic examinations, including brain magnetic resonance imaging and 18F-fluorodeoxy-glucose positron emission tomography/CT.
We planned bronchofiberscopy to confirm the histological diagnosis of lung tumor. On careful review of the patient's non-contrast CT images before bronchofiberscopy, we observed that the right upper lobe bronchus (RULB) was branching from the lateral wall of the right main bronchial orifice, above the level of the common RULB. Therefore, the bronchus was thought to be a tracheal bronchus (Fig. 1B) . The length of the RULB was approximately 3 cm, which is longer than the common variation, and segmental bronchi of the right upper lobe had two branches. We also observed that the right upper lobe pulmonary vein (PV1-3) did not connect to the left atrium, and the right middle lobe pulmonary vein drained into the left atrium as normal. We performed a contrast CT scan and 3D-CTA, which showed that the PV1-3 drained into the azygos vein along the superior vena cava, and it confirmed PAPVC of the right upper lobe (Figs. 2A-2B and 3A). Pathological examination of right transbronchial lung tumor biopsies confirmed the diagnosis of adenocarcinoma. The patient was diagnosed with Stage IA (cT1bN0M0) lung cancer coexisting with of PAPVC in the same lobe. Spirometry showed that the vital capacity was 5010 mL and forced expiratory volume in 1.0 s was 4100 mL. Electrocardiography showed normal cardiovascular activity, and his preoperative Qp/Qs ratio by Doppler echocardiography was only 1.08. Lung cancer was located in the right upper lobe, in the same location as PAPVC. Therefore, we planned to perform right upper lobectomy and mediastinal lymph node dissection for definitive treatment of lung cancer and PAPVC. We considered that no hemodynamic problems would occur during and after the operation.
Under general anesthesia and double-lumen intubation, we performed video-assisted thoracoscopic approach using three ports. An anomalous vessel, PV1-3, was noted after dissecting the pleura, which drained into the azygos vein from the right upper lobe (Fig. 3B) . The PV1-3 was divided using a stapler as the usual maneuver, and right upper lobe lobectomy and lymph node dissection were performed. The operative time was 2 h and 51 min and the amount of bleeding was 30 mL. The patient's postoperative course was uneventful, and no hemodynamic problems occurred. The patient was followed up with no recurrence for 16 months.
Discussion
PAPVC is a comparatively uncommon congenital vascular anomaly that is found in only 0.1%-0.2% of the adult population using CT scans. 1, 2) In this vascular anomaly, one or more pulmonary veins drain into a systemic vein, resulting in a left-to-right shunt. Anomalous right-sided pulmonary veins drain into the superior vena cava, inferior vena cava, right atrium, azygos vein, portal vein, or hepatic vein. Additionally, anomalous left-sided pulmonary veins can drain into the left brachiocephalic vein, coronary sinus, or hemiazygos vein. 2,3) The patient's clinical severity is determined by the degree of the left-to-right shunt. Patients with a small amount of shunts are usually asymptomatic and these tend to not be found during their lifetime. These anomalous veins are sometimes incidentally detected during investigation of another disease, while patients with large shunts present with dyspnea, palpitations, and chest pain. Our patient had no symptoms, and he finished a full marathon. His lung cancer was located in the right upper lobe in the same location as PAPVC. Lobectomy was the definitive treatment for lung cancer and PAPVC, and no hemodynamic problems occurred during and after the operation. However, if PAPVC is located in a different lobe to be preserved, major lung resection for conditions, such as lung cancer, could increase the volume of left-to-right shunt flow and cause right-sided heart failure. 4) In the English and Japanese literature, there are 17 reported cases of PAPVC associated with lung cancer. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] Including our case and these previous reports, preoperative diagnosis of PAPVC was obtained in nine (50%) cases. The other nine cases were not diagnosed as PAPVC before pulmonary resection. One patient developed heart failure after right pneumonectomy for lung cancer with coexisting left-sided PAPVC. 4) Fortunately, six cases of PAPVC were recognized in the same lobe as lung cancer, and two cases of PAPVC were recognized in ipsilateral different lobe during the operation, and the postoperative course of each cases were uneventful ( Table 1) .
Similar to these reported series, some cases of PAPVC could be overlooked or undetected at the initial radiological diagnosis because of the rare association, low incidence of symptoms, and lack of knowledge of physicians. In our case, the RULB had a tracheal bronchus, with branching from the lateral wall of the right main bronchial orifice, above the level of the common RULB, and this was a bronchial anomaly. The length of the RULB was approximately 3 cm, which is longer than the common variation, and segmental bronchi of the right upper lobe had two branches. We did not notice the coexisting PAPVC in the first non-contrast CT image. However, based on the anomalous findings of the bronchus, we reevaluated our patient using contrast 3D-CTA, and diagnosed him with coexisting PAPVC. Recently, the quality of CT has greatly 
Conclusion
PAPVC is a rare congenital anomaly. Thoracic surgeons should be aware of the possibility of the presence of PAPVC if they plan to perform a major lung resection of not only the affected lobe in lung cancer, but also the preserved lobe before a major lung resection to prevent unexpected complications. The presence of bronchial anomalies could indicate coexisting PAPVC.
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